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Abstract

L. monocytogenes has been to be of world-wide prevalence and associated
with serious disease in a widc variety of animals and man. It is an exquisitely
adaptable environmental bacterium capable of existing both as animal pathogen and
plant saprophytic. Listerla monocytogenes is associated with meningoencephalitis,
septicaemia and abortion in sheep, other ruminants and humans. The study
population consisted of 3 sheep farms (No. of herd ranged from 150-250 animals)
located in different area in Egypt including 2 cases and one farm with no symptoms.
The most clinical symptoms were neurological signs, including circling, excessive
salivation and unilateral paralysis, septiceamia and diarrhea. Approximately 50
samples were collected from each farm including 40 fecal and 10 from internal organs
of five dead lambs including brain, spleen, liver and intestine. Farm (2) showed that
highest rate of infection (92.5% in feces and 90% from internal organs) followed by
farm (1) in which the rate was 55% and 70%5 respectively. On the other hand the 3+
farm showed the isolation of L.monocytogenes from fecal samples only in a rate of
35%. PCR results of the PCR assays with the primer combination LLS and LL4 on
DNA extracted from 9 L.monocytogenes isolates showed a band at 520bp. These were
of the size predicted based on the published nucleotide sequence of the listeriolysin O
gene for the respective primer combination. L.monocytogenes was detected in
representative samples from the 3 farms, and it was found that 1 sample of farm (3)
was negative on conventional method but it was positive in PCR. Pathogenicity test in
mice revealed the pathogenic and high virulence nature of the isolates. It was
concluded that monitoring of L.monocytogenes infection in sheep and other farm
animals is important as carrier play a role in spread of infection to animals and
human. PCR assays on DNA extracted from isolated or from clinical specimens
provide a rapid, sensitive and specific method for detection of L.monocytogenes.The
procedure takes not more than 72h to complete and detect the infection and this
consume time of diagnosis.

Third Inter. Sci. Conf., 29 Jan.- 1 Feb./ 2009, Benha & Ras Sudr, Egypt
Fac. Vet. Med. (Moshtohor), Benha Univ 582



EL-Shafii & Shalby, 2009 _ _
Introduction
Listeria is a genus of bacteria named after Lord Joseph Lister, the
English surgeon and medical researcher. These bacteria appear as regula:
short rods of about 0.4 — 0.5 um in diameter and 0.5 — 2.0um in length with
rounded ends. They are gram positive, but not acid fast. They do not form
capsule or spores (23).

The facultative intrecellular gram positive bacterium L. monocytogenes is
a food—born pathogen of frequently underestimated importance (2).

Following the initial isolation and description in 1926, L. monocytogenes
has been to be of world-wide prevalence and associated with serious diseas
in a wide variety of animals and man. It is an exquisitely adaptable
environmental bacterium capable of existing both as animal pathogen and
plant saprophytic. Listeria monocytogenes is associated with meningo-
encephalitis, septicaemia and abortion in sheep, other ruminants and humans
(10).

It was observed that a single L. monocytogenes strain can lead to
infection of multiple animals with-rapid progression of the disease (24).

Recent attention has focused on rapid detection systems for L.
monocytogenes. While cultural methods provide the "gold standard”, these
are labor intensive and time comsuming. A more rapid method which
specifically identifies L. monocytogenes is required. DNA probes
complementary to the listeriolysin O gene [hly A] (18), also hybridization
studies on lap locus, dth gene have been successful (Lampel et al., 1990).
Recently polymerase reaction (PCR) assays based on the amplification of
target DNA sequences in the listeriolysin O (4; 5 and 6) and dth genes have
been reported.

The aim of the present study is isolation and identification of L.
monocytogenes from sheep suffering from nervous manifestation and
applied a trial for rapid diagnosis of L. monocytogenes in clinical specimens
using PCR.
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Material and Methods

Sheep listeriosis case farms enrolled in this study was identified. Clinical
listeriosis cases were defined as cases meeting one or more of the following
criteria: (1) isolation of L. morocytogenes from specific organs obtained
from dead lambs by necropsy; (2) veterinary diagnosis of chmcal listeriosis
symptoms.

The study population consisted of 3 sheep farms (No of herd ranged
from 150-250 animals) located in different area in Egypt including 2 cases
and one farm with no symp oms. Sample collection took place from 2005-
2006. The most clinical symptoms were neurological signs, including
circling, excessive salivation and unilateral paralyals septiceamia and
diarrhea.

Approximately 50 samples were collected from each farm including 40
fecal and 10 from internal organs of five dead lambs including brain, spleen,
liver and iniestine. Each sample was collected into a sterile bag by the use of
clean gloves. All samples were stored in clean coolers”with ice bag for
transit to the laboratory. Samples were processed within 24h of collection.

Fecal samples and oi1gans (10g and 25g respectlvely) were aseptically
transferred into sterile bags and listeria enrichment broth was_added to
achieve a 1:10 dilution. They were homogemzed manually for 1'min until
solid matter was completely suspended in the entichment solution.
Enrichment broth was incubated at 30°C for 24-48h.

50ul aliquots of the enrichment broth was plated onto Oxford medium
and incubated for 48 at 30°C and observing the black halos (17). Isolated
colonies were identified morphologically and b10chem1¢ally according to
(10) depending on beta-hemolysis on sheep blood agar,. motlllty, nitrate
reduction,catalase test, sugar fermentation and CAMP tests
Isolation of genmomic L. monocytogenes DNA: o

Nine L. monocytogenes isolates were chosen random,y to represent the
three farms. DNA was extracted from bacteria grown in braln heart infusion
broth (100m]) and incubated overnight at 37°C. The cells were harvested by
centrifugation and suspended in 7ml of 25% sucrose-50mM EDTA- 50mM
Tris HCL (pH 8). Lysozyme was added to a final concentration of 0.5mg/ml
and incubated for 45min at 37°C, 35 ml of lysis buffer: {(10mMTris HCL
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[pH8], ImM EDTA, 1% sodium dodecyl sulfate, Spg of freshly prepared
pronase per ml) was added and incubation was continued at 37°C for 30
min. two phenol-chloroform-isoamyl alcohol (50:90:1) extraction and one
chloroform-isoamyl (25:1) extraction was followed. DNA was precipitated
by addition of 2.5 volumes of ethanol, washed, and redissolved in 400ul of
10mM Tris HCL-ImM EDTA (pH 7.5) to a final concentration of
approximately lug/ul (19).

Extraction of DNA from clinical specimens:

Four clinical specimens (brains) pos1t1vely L. monocytogenes on
convential methods and two clinical specimens (brains) negative to L.
monocytogenes on convential methods were used to be submitted for PCR
as a molecular diagnosis. A 25g was blended in a stomacher in 225ml of
Palcm-listeria-enrichment broth for 2min and incubated at 37°C for 48h.one
ml of enriched samples were centrifuged at 13,000g for 10min. The pellets
were washed twice in sterile water, then S5yl of the suspension was
recovered in 200ul lysis reagent (12.5ul protease to 1ml lysis buffer) and
heated at 55°C for 1lh, then 95°C for 10min., after cooling, SOul of lysed
samples from lysis tube were transferred into the PCR tubes (3).
Table (1): Nucleotide sequence of oligonucleotide primers
Primer | Orienta- Sequence (5°-3%) G+C | Location
tion within
: . Coric. | gene (bp)*
LLs Forward | AAC CTA TCC AGG TCC TC 53 372-389
LL, Reverse | CCC CAC ACT TGA GAT AT 47 874-891
e From published hlyA gene for listeriolysin O (15).

PCR assays:

PCR assays were performed in 100u! volumes containing 2-3mM
Mgcl;;10mM Tris HCI (pH 8.3); SOmM KCI; Ing of template DNA, 0.2mM
each dATP, dGTP, dCTP and dTTP, 1mM of each primer and 2.5 U of Taq
DNA polymerase.

PCR assays were done on bacterial DNA with forward and reverse
primer combinations in DNA thermal cycler by using 30 cycles of 1min at
94°C, 1 min at 55°C and 2 min at 72°C and a final incubation at 72°C for 5
min.

PCR products were analyzed by agarose gel electrophoresis by using
1.2% gels containing ethedium bromide (7).
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Pathogenicity test:
Seven group of white mice (10 mice in_each group). Six groups were
inoculated intraperitoneal with 0.25ul of isolated L .monocytogenes broth
culture and the seventh group was remamedas control group (8 and 22).
Two strains of L.monocylogenes were chosen randomly from each
infected farm and used for the pathogenicity tests. Group 1 and 2 represent
farm 1, groups 3 and 4 represent farm 2, groups S and 6 represent farm 3and
group 7 was consldered as. contml group. The 6 strains were confirmed
identified by PCR aSsxays

_ Rults:' ;;- :
Isolation and ldenﬁncaﬂon of Lmnuylagena'

Suspected colonies showed narrow zone of B-Imemolysxs on sheep blood
agar and black colonies on Oxford media; with hallo zone. These isolates
were Gram positive coccobacilli and catalase positive, showed synergestic
haemolysis with S. aureus (B-toxin producing strain) on CAMP test. The
isolated strains were motile, using hanging drop preparation showing the
tumbling movement type. The suspected colonies ferment dextrose, L-
rhaminose and variable with lactose and not ferment manitol and D-xylose.

Table (2) revealed the occurrence of L.monocytogenes in three farms,
where farm 2 showed that highest rate of infection (92.5%.in feces and 90%
from internal s) followed by farm (1) in which the rate was 55% and
70% respectively. On the other hand the 3" farm showed the isolation of
L.monocytogenes ﬁ'om fecal samples only in a rate of 35%.

Table (2): Oecnmnee of LmMcytogm in different samples collected

from 3 farms -~
Farm | Typeofsample | Ne. ot : Oqeurrgnee of | Negative
. sample | L. nes. samples
. ' : No. | % |No |%

Farm 1 ___feces 40 22 55 18 | 45
__| Internal organs 10 7 70 3 30
Farm2 feces 40 37 _ 925 13 | 325
Internal organs 10 9 9% 1 10

Farm3 | feces 40 14 35 26 63

Internal organs 10 0 0 0 0
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Fig. (1): PCR assay of Lmonocytogms isolates. Lane 1 is a marker, lane 2 is negative
control lanes 3-10 are the isolated L.monocytogenes.
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PCR assays:

PCR results of the PCR assays wiﬂtﬂ;e primer combmauon LL5 and
LLA4 on DNA extracted from 9 L.moriocytogenes isolates are shown in Fig.
' (1), where all template samples showed a band at 520bp. These were of the
size predicted based on the published nucleotide sequence of the
listeriolysin O gene for the respective primer combination.

Fig. (2) represents the PCR assays with the primer combination LLS-and
LL4 on DNA extracted from clinical specimens, 5 out of 6 templete DNA .
samples showed a band at 520 bp., while the sixth sample was negative.
Pathogenicity test in mice:

All inoculated mice were died withini 24-72h except in groups (1-4),
while groups (5- 6),7mlcefromeachgroupwasdledandgroup7shOWed
no death.

L.monocytogenes was reisolated from liver, spleen and brain of dead
mice, macroscopically, liver showed congestion and focal areas of necrosis

through the hepatic parenchyma.
Discussion

Interestingly, sheep -are scen to be more susceptible to
L.monocytogenes than cattle (24).

Results of this study indicate the oocurrence of L.monocytogenes in
different farms. Farm (2) was at a risk of developing listeriosis where the
rate of isolation was reported in this farm (92.5% from feces and 90% from
internal organs of dead ones). In farm (3), although there was no evidence of
clinical nervous symptoms, L.monocytogenes was isolated from 14 fecal
samples (35%). These results revealed the presence of carriers and under
risk factors or environmental factors spread of infectrion will release
through fecal shedding. These results agree with (16) and (12).

The culture characters of isolated strains, morphological characters
and their biochemical activities obtained in this study were similar to that
reported by (21) and (23). -

In this study, PCR assays were used for two purposes firstly confirmed
the convential identification of L.monocytogenes isolates, second diagnosis
of L.monocytogenes in clinical specimens of sheep as a ravid technique.
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PCR assays showed that all isolated strains were L.monocytogenes as it
showed a band at 520 bp., these results agree with (19) and (7). On the other
hand, Fig. (2) revealed the presence of L.monocytogenes in representative
samples from the 3 farms, where 1 sample of farm (3) was negative on
conventional method but it was positive in PCR. This result revealed that
conventional methods is not quit enough to diagnose L.monocytogenes and
in need to apply more advanced technique as PCR for diagnosis specially
when monitoring for carrier. These results were agreed with (9). ,
Presence of L.monocytogenes in fecal samples in farm (3) pointed to
apply pathogenicity test to measure the pathogenicity and virulence of
isolated strains in comparison to that isolated from the other 2 farms. The
death of all inoculated mice in groups (1-4) and in 7 mice of groups (5-6)
with septiceamic lesions and reisolation of L.monocytogenes proved the
pathogenic and high virulence nature of the isolates. These results were in
agreement with (1); (11) and (22).
It was concluded that monitoring of L. monocytogenes infection in
sheep and other farm animals is important as carrier play a role in spread of
infection to animals and human.
; PCR assays on DNA extracted from isolated or from clinical
specimens provide a rapid, sensitive and specific method for. detection of
L.monocytogenes. the procedure takes not more than 72h to complete and
detect the infection and this consume time of diagnosis.
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